Inhibition of phorbol ester-dependent peroxiredoxin I gene activation by lipopolysaccharide via phosphorylation of RelA/p65 at serine 276 in monocytes.
Peroxiredoxin I (Prx I) is an antioxidant enzyme with thioredoxin-dependent peroxidase activity which is involved in various cellular processes such as regulation of cell proliferation. Here, it is shown that the proinflammatory mediator lipopolysaccharide (LPS) inhibits the induction of Prx I expression and promoter activity by the phorbol ester 12-O-tetradecanoylphorbol- 13-acetate (TPA) in RAW264.7 monocytes, but not that of cyclooxygenase-2. LPS-dependent repression of Prx I induction by TPA was mediated via a newly identified kappaB site in the Prx I promoter, but the "classical" NF-kappaB cascade was not involved in this regulatory pathway, because IkappaB did not affect LPS-mediated Prx I repression. By contrast, phosphorylation of p65 at serine 276, which enhances the transcriptional activity of NF-kappaB, was up-regulated by TPA and was reduced by simultaneous exposure to LPS. Functional studies with Gal4-p65 constructs revealed that serine 276 is crucial to confer LPS-dependent repression of TPA-mediated induction of p65 transactivation. Finally, repression of TPA-dependent Prx I induction by LPS was mediated via Bruton's tyrosine kinase as indicated by studies with the pharmacological inhibitor LFM-A13. In summary, LPS-dependent inhibition of Prx I gene activation by TPA in monocytes is regulated via a pathway that involves phosphorylation of the NF-kappaB subunit p65 at serine 276.